
DUE DATE 
ACTION 

Ref. Ltr. # 

Department of Energy 
1 PO2 APR -9 P 1: 54 ROCKY FLATS FIELD OFFIC 

10808 HIGHWAY 93, UNIT A 
GOLDEN. COLORADO 80403-8 @RRESPDHDENCE 

CONTROL 
02-DOE-00527 APR 0 4 

Mr. Steven H. Gunderson 
Rocky Flats Cleanup Agreement Coordinator 
Colorado Department of Public Health and Environment 
4300 Cherry Creek Drive South 
Denver, GO 80246-1530 

Dear Mr. Gunderson: 

Please fmd enclosed a completed Rocky Flats Cleanup Agreement Standard Operating 
Protocol (RSOP) for Facility Disposition notification form for Building 886 explosive 
demolition. 

In accordance with the Facility Disposition MOP, this letter and it's enclosure are 
notification for RSOP implementation. This notification is for all activities r q u k d  to 
struclurally weaken the thick concrete walls and ceiling of Room 101 in Building 886 using 
explosives making mechanical demolition of the structure more economic and safe. 

The process planned for use on the four and fivefoot tbick concrete walls and two-foot thick 
concrete ceiling will undergo explosive harmonic dellamination. Harrnonk delamination is a 
process employed by Controlled Demolitions hcorporated (CDI), a world class explosive 
demolition firm, whereby closely timed small explosian are used to vibrate a structure such 
that the cohesion of the portland cement matrix and the reinforcing steel and aggregate is 
loosened making mechanical demolition much easier. The structure will probably remain 
standing after delamination. 

Please find enclosed in addition to the notification form, a schedule, and an evaluation of 
demolition methods that provide greater detail. 

The stakeholders have been notified in both the December and March Environmental 
Restoration and Decontamination and Decommissioning meetings of the planned use of 
explosives, and a workshop going over be evaluation of demolition methods was held With 
thestakeholders in January. No adverse comments were received. 

In that the planned shot is scheduled for April 12,2002, expedited review and comment is 
requested. Questions can be directed to Steve Tower at (303) 966-2133. 

Enclosures 

Sincerely, /- 

Assistant Manager 
for Environment and Stewardship 

B886-A-000057 



Mr. Steven H, Gunderson 
02-DOE-00527 

2 
APR 0 4 2002 

cc w/a Encs: 
S. Tower, AMP, RFFO 

J. Marschall, K-H 
K. Myers, K-H 
T. Rehder, EPA 

F. Gibbs, K-H 

cc w/Encs: 
Tl3OG Administrative Record 



RSOP for Facility Disposition Checklist 

Activity requires modififation to the ARARS listed in the RSOP. 

Q 

. . .- 

Description of planned activity(icls): 

FacjIity/mumd&dawa involved: Building 886v  lo * 
Slmclwd wetming of Building 886 mom lOlwith the use of Harmonic 
Delamination Explosives 

Yes, aftuch to lemr 

No 

Dots the activity involve removing Eontammated portions of the building 
shell? h i u &  a description ofthe activity, contamination levels and controls 

If RCRA units are incl&ed, attach unit specfic information shccts and drawings 

IGCR Status I C, I RLCR complete m d  concurrence received: 12/24/1997 

Yes, tR4 consultarion 
and concurrence required 

I 

RLCR initiated but incomplete; concurrence anticipated: 

RLC has not been initiated' and is scheduled for initiation on: 

Provide an explanation of deviationlexception to the RSOP: Not applicable 
.. C. Check the approprSnte mulling action box below 

Additional RFCA decision document required 
Major modification to RSOP I Field change to RSOP 

J 

~~ 

Remediation waste 

I I J I N 0  
Are there dwiationdacqtions to the MOP for the proposed activity(ies)? I 

I I Minor modification to MOP 1 ] ~~~corwultat ion 

Activity(iea) win result in the following waste typcr I m LRA Notification Review Time 

I I Process waste 

I I 14 days, no RCRA unit rlormre invoked 

I 
I 

30 days, RCRA unit closure involved 
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Administrative Record Requirements far this Activity 

0 

Final Rocky Flats Cleanup Agreement (RFCA) 

WETS Decommissioning Program Plan (DPP) 

RFCA Standard Operating Protocol for Facility Disposition 

Reconnaissance Level Characterization Report for the 886 Cluster Decommissioning Project 

Building 886 Interim Measure/ Interim Remedial Action Plan 

Notification Letter and attachments and subsequent CDPHE correspondence, if appropriate 

Y 





c 

B 

I 

F 



i 



. ... . - . -. . _ . . I  

I 
I 
I 

mJ 



EVALUATION DEMOLITION IMETHODS 

for 

Building 886 

FUSS CLOSURE PROJECT 

February 2002 
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1. Introduction 
This evaluation appraises the p o t d a l  methods for t h ~  demolition of Building 886 (Room 101) 
at the Rocky Flats Envir-mM Technology Site WETS). The approaches to the Room 101 
demolition were evaluated based on propo~als from demolition subcontractors. The demolition 
subcontractars were asked to evaluate Room 101 and propose the safest and most efficient means 
for demolishing that portion of the facility. The methods evaluated include mechanical 
demolition to include excavators with attachments, implosion of the structure and a combination 
of explosives called harmonic delamination and mechanical means. 

Harmonic delamination is the combination of srnall amounts of high-velocity explosive charges 
with millisecwd delays in the initiation sequence to allow for the fmctuhg/del~tion of 
conmete without mjor displacement of debris particles or meration of excessive overpzessur~ 
or vibration. Detmation wwes cxeated by small, high velocity explosive charges dissipate in the 
direction of la resistance. When those waves pass through an object, the waves seek 
superficial face via the densest component of the mass. In passage, the detonation waves cause 
materials of differatid density (such as, aggregate M reinforcing bar) to oscillate at difkential 
velocity c o m p d  to the cement mix SuITOzMding those components. The differential oscillation 
of thaw components causes delamination of both aggregate and rebar from the mass, disrupting 
the structural force system mated by the combMon of coruztete and rebar. 

The mechsnicsl means of dunolition mcummendd by demolition subject matter experts for 
Room. 101 was excayator with attachme. The wrtckjng ball method of demolition was not 
evaluated because the method is difficult to cantrol from a health and sa fe  and dust 
perspective. Cabling was not evaluated because this method would wt work on a structure of 
this size and construCtioa Non-explosive cracking agent was not evaluated because it is 
generally used on horizontal surfaces and small areas. Diamond wide cutting was not evaluated 
because it is too costly and time conslrming. 

2. Evaluation Scow 
The wmluatim ody mcludes demolition &ties for Room 101 and the associated hallway into 
Room 101 of Building 886. Activities before and after demolition are the same regardless of the 
demolition method Befme initiating demolition activities, the subject mas will be prepared in 
the following manner: 

The a s  will be decontaminated 
The pdemolition survey will be completed 
The walls will be draped in plastic to minhize the potential for cross contamination 
The slab in Room 101 will be m o v e d  through saw cutting 
The soil beneath the slab in Room 101 wiU be chamtmzd  * and mediated, if necessay 
Confirmatory surveys will be performed on the walls to ensure that the concrete still 
meets the unrestriM release criteria 
l b  below grade opening will be plugged, capped, blind flanged or covered with 
protective covering, as appmpriatc 
Tfie Pre-Demolition Swvq Report will be approved by DOE and LRA 
The Demolition Plan will be completed 
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The purpos~ of the evduation is to determine which of the netbods are viable for demolition of 
the Room 101. The evaluations developed by the. individual subject matter experts are subjective 
and based on their years of experience. While m y  methods were considered, only a few were 
evaluated completely. For example, use of a wrecking ball was considered but not evaluated 
based on the inherent safety concerns, increased fugitive emissions, and increased amount of 
runoff generation due to dust supprmion efforts. The methods evaluated are viable means for 
demolition of the structure, but certain aspects of each method may be preferable over the other 
methods, For example, complete implosion of Room 101 will be the fastest meam of 
demolishing the structure and would have the least exposure to the workers for industrial 
hazards, but it would create more dust in a shorter period of time than mechanical means or by 
d m i n g  the slNlcture with explosives prior to mechanical demolition. This evaluation will not 
determine the demolition mthod for the subject structure, but the evaluation will be wed by the 
decisionmakers to understand all of fhe benefits or ramifications prior to making a decision, 

' 

2.1. Building886 
The continued presence of large quantities of fissile matmial in nmerous forms at the Rocky 
Flats Plant made it necessary to maintain m aclive criticality safety pralgram. A Nuclear Safety 
Gmup was formed m 1953 to perform the criticality experiments. Once Building 886 was 
commissioned, the Nuclear Safety Group conducted its woik them, Smce that time, the Nuclear 
Safety Group conductad about 1,700 critical mass experiments using uranium mnd plutonium in 
solutions, compacted powder, and metallic forms. Buildiag 886 housed the CSti&al Mass 
Laboratory, and was operated from 1965 until 1987. 

Building 886 is rectangular slmcture with a shallow-pitched gabled roof. Two shed-roof wings 
extend from its northeast and southeast m e n .  A 37-foot tall ~0-k windowless building 
(Room 101) is attached to the south. A tempomy pre-fabricated trailer housing offices is 
attached to the n d e a s t  wing by a breezeway. Building 886 is i0,360 square feet on a smgle 
level. 

Building 886 consists of three areas: the Radiological Area; office space; and a small electrwics 
and machine shop. The Radiological Area is comprised of h e  roam and a hallway. Almost all 
dt id i ty  experiments were conducted in Room 101, the assembly room. The walls are 
reinforced concrete, greater than or equal to 4 feet thick and the ceilmg is 2 feat thick, Room 
102, a stowe vault, was constructed in the mid-1970s to meet the Deppartmeat of Energy 
requirements for a Special Nuclear Material Vault. Both rooms, 101 and 102, have double 
reinforced concrete walls integrally cast to the ceiling. Room 103, the Mixing Room, was a 
fissile solution storage are& k e  walls are reinforced concrete, and the west wall is cinder 
blocks. The remainder of the load bearing walls in Building 886 are mnstmcted of cinder blocks. 
The exterior wall of Room 102 is also lined with cinder block 

Currently, Kaiser-Hill Construction is conducting the Building 886 decommissioning. 
general sequence of dvities for &e Building 886 Project decommissioning is: 

The 

Isolate power to Building 886 
Install temporary power 
Sfrip-out office areas and radiological mas inside Bwilding 886 
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0 

a 

e 

W 

Flush, isolate, cap traps and sanitary sewer lines 
Abate asbestos 
Decontaminate structure 
Partidly remove W A C  system 
Perform pre-demolition survey 
Place plastic m the walls around Room 101 and aound the sump in Roam 103 
Remove slab in Room 101 and sump in Room 103 
Complete ventilation removal 
Characterization and remediate soil, as necessary 

Rug the turmel opening 
Demolish structure 
Remove tunnel to three feet below grade and backfiU 

Paform canfirmatory surveys 

The floor m Room 101, contains trenches for electrical conduit that we& filled with concrete and 
are expected to contain contamination. The trenches wi l l  be removed along with the section of 
floor that encapsulabs the ventilation exhaust duct feed fix Room 101. F’revious coring inside 
Room 101 meals a variation in de@ from 8 inches on the south si& of Room 101 to 20 inches 
on the northwe& On the south side of Room 103, a pit m a  exists that housed storage t d s  
during facility operatim (ta& were previously moved). R e ~ o u s  Coring of the Room 103 Pit 
Area w e d s  the floor slab to be 8 inches m depth and the cores contained vohunetfic 
contamination 

Before removing the slab, Rooms 101 and 103 will be decontminited and the pre-demolition 
m e y s  will be @md The walls will be cowed with flame retardant plastic to minimim 
the potential for moss contminatio& Veslfication sunreys will be conducted &er the slab 
removal and soil characterization and remediation are complete to ensure that the d l s  have not 
been contaminated during the activity. 

The contaminated collcrete floors will be removed u- mechanical methods (i.e*, 
jackhammers, pulverizing equipment) or an approved concrete Cutting Subcontractor. Additional 
sampling perfomed in Room 102 indicates a limited amount of surface contamhation. 
Therefore, the floor m Room 102 will be hydrolased to remove any surhce contamhtiq as 
well as removing the paint for direct a c c w  to thc floors to meet the requirements of the Re 
Demolition Surveyhg Checklists. 

This evaluation specifically addresses the demolition of  the walls around Room 101 and the 
hallway into Room 101. The load bearing walls axe 4 feet thick, with tho exception of a portion 
of the immediate hallway to Room 101, which is 5 feet thick All walls am double reinforced 
with stedre-bar. The ceilings are 2 feet thick and double reinforced. 

In accordance with the Integrated Monitoring Plan, the Industrial Area RAAMP monitors will 
switch to a weekly filter collection a week before the Building 886 demolition is initiated apd 
continue until a week after the demolition is complete. A hypothetical release of 1 curie U-234 
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was modeled with CAP88-PC using the meteorological data from 2001 that indicated that 
Sampler 119 was the most impacted and Sampler 212 was the second most impacted Sampler 
119 is approximately 343 meters east of Building 886, and Sampler 212 is approximately 623 
meters east-southeast of Building 886. 

3. Evaluation Summary 
Table 1 contains the demolition method evaluation for the Room 101 in Building 886 with 
explosives vmus rndanical means. The following sections s u b  tho results of the 
evaluation of demolition techniques for Room 101. In addition, each section indicates the 
pref;enred method for demolition with respect to the criteria The decision on what demolition 
method will be used for the Room 101 in Building 886 will not be made by this evaluation, but 
the evaluatim will be used by the decision-makers. 

3.1. Health and Safety Evaluatio~ 
A d e d  safety pmfassional developed the activities, hazards, and controls associated with 
each method of demolition, and using that iafmmtion, determined the positive srnd negative 
aspects of each method from a health and d e t y  perspective. The demolition methods wefe 
evaluated assumhg the hazards were not mitigated using a risk assessmemt code mtlmdology. 
From a health and safety perspective, all of the haads can he controlled ,thereby reducing the 
risk, which is why the methods are waluattd without the controls. Assuming the appropriate 
controls are m place, all demolition methock are essentially equivalent from a worker haalth and 
safety pmpective. Both damolition nmthods using explossives haw a shorter duration, 
statMcal1y loweriag the potentid for incidents, which is why those methods are slightly more 
p r e h d .  

3.2. Environmental 
An- subject matter expert outlined the potential impacts associated with each 
method of demolition, and using that  on, determined the positive and negative aspects 
of each method from an envinmmmtal perspective. In gend, the danolition methods involving 
explosives had more positidacceptable impacts than the straight mechanical demolition. The 
categories that diffmtiated the methods were soils and geology, air quality, water quality, 
human health and safeq, and noise. The primary reason the methods involving explosiw had 
moxe positivelamptable impacts was primarily due to the decreased duration of project 
activities. None of the methods have significant qn~onmtntal impacts. 

33. Structural 
An engineer evaluakd the effectiveness of each method of demolitiw, and using that 
information, determined the positive and negative aspects of the effectiveness of the each 
mthd The stsuctural evaluation indicates that all of the demolition methods evaluated are 
viable demolition techniques. The combined explosive and mechanical method evaluated slightly 
better than the other two methods because drqping the structure to the ground rmd than 
mechanically busting up the larger rebar-free sectional pieces with much more direct access than 
the straight mechanical method, also allows fm more absolute dust control via a hose stream than 
the implosion method. Overall, harmonic delamination and the excavator demolition method is 
the most efficient, is inherently safer, and has the best opportunity for dust control. 
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3.4. EconomJc 
The economic evaluation was based on fmd priced estimates provided by the subcontractors. 
The cost and duration far mechanical demolition are presented as ranges because walls of this 
thiclaless have not been demolished at Rocky Flats. Tho low end of the range represents the cost 
if everything goes p d e d y ,  and the high end of the range represents a worse case scenario. An 
average was used to evaluate this cost against the other proposed methods. Costs associated with 
moving the material after demolition were not included due to those costs being required and 
necessary regardless of method used The economic evaluation indicates that mechanical 
demolition is the most cost-efWive method, although the range of the costs is insignificant. 
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